Background: Prior research has established that falls are commonplace in adults with
| INTRODUCTION
Prior research has established that falls are commonplace in adults with hemophilia, 1, 2 and advises that physical therapy and exercise are successful in fall prevention. 3, 4 Limited exercise and physical activity leads to a decline in balance, increasing fall risk. 5 Research in geriatric populations has consistently demonstrated that exercise can maintain or improve and decrease fall risk by facilitating independence in mobility and function, 5, 6 and data show that regular exercise is the best single method of fall prevention. 7 Exercise must be continued over time to maintain these benefits. 7, 8 Historically, people with hemophilia were encouraged to avoid exercise due to risk of bleeding, but it is currently recommended as a safe and important aspect of health maintenance. 9, 10 There are conflicting data in the literature about the amount of exercise regularly performed by people with hemophilia, 9, 11, 12 and boys and teens with hemophilia report barriers to exercise and are unsure of options.
12
Most existing research regarding exercise beliefs in people with joint disease has been conducted in those with arthritis. Multiple barriers to exercise have been isolated including:
pain, [13] [14] [15] concerns about joint damage, 8, 13, 16, 17 limited time and self-motivation, 8, 18 and lack of knowledge among health-care providers. 16, 17 Commonly identified facilitators to activity in these populations include: relief of pain, 8 maintaining independence, 8, 13 a trusting relationship with health-care providers, 8, 9 and social and emotional benefits. 8, 13, [18] [19] [20] [21] [22] To our knowledge, previous research regarding exercise beliefs in people with hemophilia has all been qualitative in nature, 10, 12, 23 suggested that people with hemophilia report barriers that are similar to those found in arthritis 10, 12, 24 and that men with severe hemophilia want to exercise despite any limitations due to their disease. 10 There has been limited examination of beliefs about fall prevention in this population. Recognizing obstacles and catalysts to physical therapy and exercise in people with hemophilia may augment the efficacy of efforts in fall prevention for this population.
| OBJECTIVES
Our objective was to understand more about the views and experiences of people with hemophilia, especially involving exercise, falls, and balance, including why they are driven or dissuaded to exercise consistently or to participate in physical therapy.
| METHODS
The The first two authors developed a code list for qualitative analysis of the interviews, which included both a-priori codes and emergent codes, created after joint review of three interview transcripts. 29 Three interviews were then coded independently by both the first and second author and reviewed together to check for interrater reliability. The codebook was discussed between them until agreement was reached. 30 The a-priori codebook was revised to add other themes that emerged in the first three interviews. The second author coded the remainder of interviews using Atlas.ti. Recruitment of subjects, followed by interviews, transcription and analysis, continued until saturation was noted by the second author.
Essentials
• Exploring exercise beliefs in people with hemophilia may improve efforts at fall prevention.
• Semi-structured interviews of adults with hemophilia.
• Subjects expressed concerns regarding balance, falling, pain, and risks and benefits of exercise.
• Individualized treatment based on patient beliefs may facilitate exercise and fall prevention. 
| Other medical and surgical history
Forty-three percent of the participants reported a history of 
| RESULTS
Several recurring themes were noted on analysis; these were grouped into topics and 13 of those are discussed further below. Themes mentioned are representative and were described by the number of participants noted in each section.
| Topic: Level of daily physical activity, range of types of activity
The majority of participants (11) reported being physically active on a daily basis. Only two participants reported being mostly sedentary.
Two participants mentioned that their current level of physical activity was greatly reduced from their normal or desired routine because of current or recurrent injuries. Walking was the most common type of physical activity reported, with seven participants reporting walking as a part of their daily routine. Five participants described physical demanding jobs. 
| Topic

| Topic: Balance issues and beliefs about balance
Ten of the 14 participants described having issues with their balance, with joint problems reported as the primary reason. Participants described difficulty maintaining balance while shifting or getting pushed laterally by an external force. Joint pain, joints "locking up,"
fused joints, and decreased range of motion, also were reported as a source of balance problems. Five participants mentioned that they are over-protective or hyper aware, or that they make certain modifications to their activities due to concern about potential injury.
Three participants specifically expressed the belief that hemophilia puts them at increased risk for balance problems and falling. Two participants mentioned that there is a "cost/benefit" analysis they do to determine whether certain activities are worth the potential risks. Three participants mentioned that for them, mental inattention plays a large role in their balance issues. Interestingly, two of the participants who initially answered "no" to the question "Do you have issues with your balance?" later acknowledged a fall or near fall, demonstrating that for some, the perception of balance "issues" may not align with the reality of their experience or how we define bal- 
| Topic: Falls history, frequency of falls
Half the participants (seven) acknowledged a history of falls. Three of these reporting falling in the last year, two recalled falls, but stated they were anywhere from 7 to 9 years prior to the interview and one subject was unsure of the timeframe. The other seven said they had either never fallen (five) or it had been many years since they fallen 
| Topic: Perceptions about what can be done to improve balance
Common themes when participants were asked about ways to improve their balance were building strength and fitness, and staying active. Three participants reported using canes or walkers (as needed) and one anticipated needing to use an assistive device in the future. Three participants said they didn't know how to improve their balance. One mentioned they had been prescribed specific balancerelated exercises in the past but was unsure whether they worked.
… I think just repetition and use. I think that's probably the big thing… the more immobile you become, then it
mushrooms.
| Topic: Feelings about falling, how those feelings might impact behavior
The majority of participants (eight) reported worry, anxiety, or fear about future falls when asked "How do you feel about falling?"
Participants expressed concern about injury such as causing damage to joints. Five of those who shared this concern reported not exercising regularly. Four participants in the exercisers group said they didn't have any negative feelings about falling or felt fairly confident, while only two non-exercisers reported this confidence, and one of them reported he was confident of not falling because he is so "sedentary," suggesting he didn't allow for as many chances to fall.
The most common adaptations participants reported making as a result of their worry about falling, or in response to their hemophiliarelated limitations, were increased attentiveness/mindfulness, for example using caution and listening to their bodies; modifying their physical activities or switching activities, for example, changing types of exercises used depending on current join pain or injuries; and body compensations, such as using a handrail on stairs, favoring a joint while standing or doing an activity.
Falling is really the only thing I'm afraid of, just because I don't want my knees to give out. So, I'm always paying attention to that. I get very angry at the fact that I can't control my body, and that, both times [I fell] I'm literally in my mind I'm screaming at my body to respond… and it's like I can't do it. I'm constantly thinking about the possibility of falling, so I'm often cautious, much more cautious… I'm not in a hurry. I'd much rather take the time, be late, whatever it
is, than to fall…
| Topic: Perceived Relationship between hemophilia and other chronic conditions and balance
When participants were asked to describe the relationship between hemophilia and balance or falling, most described an indirect relationship, ie, they reported that hemophilia is linked to increased risk of falling only if there is decreased joint range of motion or joint damage. Nine participants expressed this belief that joint issues lead to a great risk of falling (six in the non-exercising group and three in the exercising group). Three participants mentioned that bleeding leads to falling. Two participants were unsure of a relationship. Two participants reported they don't think people with hemophilia are at any higher risk for falls than those in the general population.
It's one to one-I mean, the hemophilia sort of caused my
joints and stuff to be in the situation they're in, which then makes me more cautious about falling.
| 151
I think hemophilia has a tendency to coddle the mindset.
And that creates you not being physically active, which creates falling.
| Topic: Perceived risks of exercise and physical activity
Among exercisers there was no feedback about the risks of exercise.
Among those who exercise only infrequently or not at all, half of them suggested that the risks associated with exercise or activity may outweigh the benefits. Perceived risks reported by three participants were: causing joint damage, inflicting pain, or causing an injury and/ or a bleed. Two participants talked about the negative impact exercise has had on their mental health or body image, because it highlights the limitations that have due to their hemophilia.
In the long run, I think, for me it might do more damage than good.
It can make me feel good, but it can also make me feel bad about how limited I am.
| Topic: Perceived advantages of exercise and physical activity
The most frequent perceived advantage of exercise, which was reported by half of all participants, was a general sense that exercise "feels good,"
and is "enjoyable." Four of those in the exercise group (four of six) also reported positive benefits to mental health, for example they mentioned stress relief, increased confidence, and improved mood. 5.11 | Topic: "Good" and "bad" exercise for people with hemophilia
It definitely gives you
Generally speaking, participants reported that low-impact exercise (walking, swimming, and cycling) is best for people with hemophilia, while high impact and contact exercise or sports (football, running)
are not good.
Among those who exercise regularly, there was less definitive distinction between "good" and "bad" exercise however, with a few participants expressing the idea that it depends on one's age and disease severity. The concept of being mindful of one's body and aware of symptoms of injury was also brought up. One participant suggested that if you are paying attention to bodily symptoms you can then modify activities to prevent injury. Another participant said that simply accepting that you might experience a bit more pain after a certain activity, allows one to participate in a wider range of activities than patients with hemophilia may have traditionally been limited to.
5.12 | Topic: Perceived barriers to exercise and/or physical therapy participation
| Barriers to exercise
Barriers most commonly cited by participants were illness and pain, cited by half the participants. Three participants also cited fear of pain or injury as a factor. Both regular exercisers and those who did not regularly exercise were equally likely to cite pain as a reason for not exercising. Two non-regular exercises also cited "other priorities" as a reason for not exercising.
Yeah, after work I'm really sore and I don't really want to do anything. I mean, it's just finding time… it's just hard to fit it in. I worry about bleeding. I don't want to bleed. It's like an instinct to avoid bleeding. And so I don't like to overdo it… …when it comes to exercising, formal exercising…I feel the tensions in my joints as I do these exercises, and I worry that I'm going to cause bleeds as opposed to getting
exercise.
| Barriers to physical therapy
The most common barriers to participating in physical therapy 
| Facilitators to physical therapy
The primary motivating factor for PT that was reported was a past or current positive experience with PT. Participants mentioned learning useful exercises to help with range of motion, experiencing a benefit in pain relief, and that PT was helpful in improving function and pain after a surgery. Two participants also mentioned the importance of a clear concrete goal as something necessary for them to be motivated to participate PT.
Long story short: she taught me all these cool exercises!
| DISCUSSION
Most subjects described difficulty with balance, often ascribed to joint problems. They believed that staying active and strong could positively influence balance, but many did not exercise regularly. This concurs with previous research showing that beliefs do not necessarily lead to changes in exercise behavior, 12 and that both exercisers and non-exercisers with arthritis are aware of the benefits of exercise.
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Many expressed fear and worry related to falling, which has been noted as both a barrier 21 and a facilitator 31 of exercise in other populations. Those who exercised regularly did not view exercise as hazardous, while those who did not dependably exercise articulated worry that dangers of exercise may offset the benefits. Differences between exercisers and non-exercisers have also been noted in people with arthritis, with both groups noting similar barriers and benefits to exercise, but regular exercisers more likely to modify exercise and feel that benefits outweighed risks. 13, 32, 33 The most common obstacle to exercise was pain and enablers included having someone to exercise with and maintaining mobility.
Barriers to partaking in physical therapy included weak proof of its success and distrust in the therapist. Positive experiences in physical therapy in the past and the connection with the therapist were facilitators. These findings are consistent with previous research demonstrating interactions between expectations, previous experiences and adherence.
34
Many of our findings parallel those reported in people with arthritis, 13, 17 where symptoms of joint disease were barriers to exercise, yet improvements in symptoms were also seen as possible benefits of and motivators for exercise. 13, 33 Our subjects were less consistently positive about exercise than has previously been found in qualitative research in people with hemophilia, 10 which may be partially due to differences in sample size, hemophilia severity and questioning regarding falls. Although qualitative research cannot be used to draw conclusions at the population level, it is interesting to note that pain, falls, and concerns about both falling and exercise were noted across subjects interviewed of all ages and severities.
Strengths of this study include the use of double coding, 35 and the range of age, exercise behavior, fall history, and severity of hemophilia across subjects. 25 Although qualitative research allows for a flexible examination of individual experiences, 16, 36 results cannot be generalized. 25 Participants were volunteers and the interview guide was designed by the researchers, which could both influence findings. 37 Fall recall may have been improved with use of a standardized fall history questionnaire. Subjects were not asked to describe their factor treatment schedule, which may have provided additional information when considering barriers and facilitators to exercise. Subjects who reported a history of joint replacements and/or fusions had severe or moderate disease, which may skew the data related to joint health in this study.
| CONCLUSION
While these results cannot be generalized, this study suggests that views and past incidents in people with hemophilia impact exercise behavior. A more individualized approach that considers patient beliefs may enhance long-term exercise in these patients. 17, 22 Attending to pain, fear, and support for interventions, while encouraging a robust therapeutic alliance and a plan for routine exercise may aid fall prevention behaviors. Similar recommendations for improving adherence to exercise have been made in other populations. 16, 17, 25 Directions for future research include development of quantitative survey instruments to assess exercise beliefs in people with hemophilia, and designing interventions informed by patient beliefs in an effort to make exercise more meaningful and enhance adherence.
